tive clinical trial.
In the investigation, we recruited patients with MRSA infections and/or colonization at the Dallas Veterans Administration Medical Center and Parkland Memorial Hospital in Dallas between December 1985 and November 1987. Patients were excluded from the study if their serum creatinine was -1.6 ptg/ml, if they had a severe infection requiring either parenteral therapy or an antibiotic effective against MRSA, or if they had a rapidly fatal underlying disease. All patients were treated with oral ciprofloxacin (Pharmaceutical Division, Miles Laboratories, Inc., West Haven, Conn.; 750 mg every 12 h).
Antibiotic susceptibility determinations were performed by using the standard antibiotic disk technique in accordance with the modified Bauer-Kirby procedure (8) . Oxacillin resistance was defined as a zone of inhibition of <10 mm around a 1-,ug disk. For ciprofloxacin, organisms were considered susceptible if the zone of inhibition around a 5-pug disk was <21 mm, intermediately susceptible when the zone was 18 to 20 mm, and resistant when the zone was <18 mm. Bacterial cultures, complete blood cell counts, chemistry studies, and urinalyses were performed prior to the initiation * Corresponding author. of therapy. These were repeated on day 5 of therapy, on day 10, and at the end of therapy. Patients treated for MRSA colonization had additional cultures taken 10 Plasmid isolation was carried out by a modification of the method of Kado and Liu (6) . Bacteria were incubated in L broth overnight at 30°C with shaking and then pelleted by centrifugation. Following incubation in a lysostaphin solution, alkaline sodium dodecyl sulfate lysis was performed. After phenol-chloroform extraction, electrophoresis was carried out on a 0.7% agarose gel (14 by 14 cm).
Thirty-two evaluatable courses of therapy were administered for various infections (Table 1) . Although only three patients were treated for infected decubitus ulcers, seven patients treated for other types of infections also had decubitus ulcers. Two subjects with osteomyelitis were treated with ciprofloxacin for 6 weeks. The remainder received ciprofloxacin for 12 to 14 days. Ciprofloxacin therapy was terminated prematurely (i.e., after <12 days) for an additional four patients because of possible adverse reactions to the drug. Ciprofloxacin was discounted on day 2 of therapy in one case because of nausea and vomiting. For another patient, with an underlying seizure disorder, ciprofloxacin therapy was terminated on day 8 of treatment because of a grand mal seizure. Serum creatinine levels increased in five patients. Ciprofloxacin was discontinued for two patients because of persistently elevated serum creatinine levels of 1.8 and 2.5 p,g/ml. In three patients, creatinine levels returned to normal during therapy. Clinical responses were judged to be cures in 15 patients (47%), improvements in 14 patients (44%), and failures in 3 patients (9%). Decubitus ulcer infections were associated with the highest failure rate (two of three patients were treatment failures). In 19 patients (60%), MRSA was eradicated from the infected site by the end of ciprofloxacin therapy. Secondary infections occurred in two patients, one with Candida albicans and group B streptococcus in a diabetic foot ulcer and one with Staphylococcus epidermidis in a sternotomy wound. In 8 of the 11 bacteriologic failures, clinical cure or improvement occurred despite the persistence of MRSA at the site of infection. Of the 21 patients with negative cultures at the end of therapy, 11 were evaluated with follow-up cultures 21 to 30 days after the completion of therapy. Bacteriologic relapses occurred in 7 of the 11 patients (64%) but were not accompanied by clinical deterioration.
Eighteen of the patients treated in the present investigation were colonized by MRSA. Thirteen had concurrent MRSA infections and were evaluated simultaneously as cases of colonization and infection. Of the 18 patients colonized by MRSA, 10 (56%) had negative cultures for MRSA at the end of therapy. However, cultures obtained 14 to 30 days after the completion of therapy showed only 17% to be free of MRSA. Gel electrophoresis patterns of plasmids from MRSA isolates obtained before and after relapses were identical for each of the three patients studied.
All pretherapy MRSA isolates were susceptible or intermediately susceptible to ciprofloxacin. In six patients, ciprofloxacin-resistant strains of MRSA emerged during therapy. For three of these patients, treatment was terminated because of an adverse reaction. Two patients exhibited clinical improvement despite bacteriologic failure of ciprofloxacin treatment, and another represented a failure in treatment for colonization.
The response rate among the subjects treated in this investigation suggests that oral ciprofloxacin might be a useful alternative to vancomycin for treating mild-to-moderately severe MRSA infections. The clinical and bacteriologic cure rates of 47 and 60%, respectively, were encouraging, particularly so because patients with infected decubitus ulcers, which were notoriously refractory to antibiotic therapy, accounted foc two-thirds of the clinical failures and one-fifth of the bacteriologic failures. Nevertheless, the clinical and bacteriologic cure rates of 47 and 60%, respectively, indicate that oral ciprofloxacin is not totally efficacious against MRSA infections. Whether its efficacy is comparable to that of vancomycin for moderately severe MRSA infections is not known, since the appropriate comparative clinical trial has yet to be performed. The emergence of ciprofloxacin-resistant strains of MRSA in three of our patients during therapy raises the possibility that widespread use of ciprofloxacin or other quinolones might promote resistance of MRSA to these antibiotics in the population at large. In a recent paper, Mulligan et al. (11) reported eradication of MRSA colonization by oral ciprofloxacin in 11 of 14 patients studied (79%). Of the 11 patients cleared of MRSA, 4 (35%) became recolonized within 1 month of completing courses of ciprofloxacin therapy varying from 7 to 28 days. In our investigation, in which patients received <14 days of therapy for the MRSA carrier state, ciprofloxacin was slightly less effective. The capacities of ciprofloxacin for eliminating MRSA carriage and for gastrointestinal absorption constitute potentially important advantages over vancomycin in dealing with MRSA. Unfortunately, the high rate of reemergence of MRSA colonization after therapy raised the possibility that ciprofloxacin might suppress rather than eradicate MRSA from mucosal surfaces. Since our subjects remained institutionalized throughout the period of observation, they might also have been recolonized from exogenous sources. Unfortunately, the results of plasmid profile analyses of three patients with relapsing MRSA colonization did not clarify which of these two possible explanations accounted for instances of recolonization by MRSA.
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